INTRODUCTION {#sec1-1}
============

Traditionally palliative care has focused on oncology patients, WHO defines palliative care as "an approach that improves the quality of life (QOL) of patients and their families facing the problem associated with life-threatening illness, through the prevention and relief of suffering by means of early identification and impeccable assessment and treatment of pain and other problems, physical, psychosocial and spiritual."\[[@ref1]\] Non oncology patient groups with rapidly progressing disorders also need palliative care. Multiple sclerosis (MS) is a chronic, inflammatory, incurable disease of the central nervous system The amount of sufferings in MS patients\' from their "burden of symptoms" is comparable with that of cancer patients requiring palliative care.\[[@ref2]\] Hence, it is imperative to recognize the needs of MS patients.\[[@ref3]\] In nutshell neurorehabilitation and palliative care play a vital role beyond disease modifying treatments in addressing regularly changing physical, social, psychological and spiritual needs of MS patients. We highlight a case of MS, who suffered from a wide array of symptoms, affecting her overall QOL. In our opinion, such patients are apt candidates for palliative care from the physiotherapeutic aspect.

CASE REPORT {#sec1-2}
===========

A 40-year-old homemaker presented with a history of relapsing-remitting MS from past 6 years. She had her third relapse in November 2014, which resulted in reduced vision in left eye and an overall decrease in her physical abilities. Prior to this recent attack she was an avid Zumba dancer and could manage household work without assistance. However, now she complained of difficulty in walking independently, frequent urination, and increasing brain dullness. Her magnetic resonance imaging revealed two periventricular noncontrast-enhancing lesions in addition to a contrast-enhancing lesion in the left optic nerve. There was a contrast-enhancing partial segmental lesion in the mid-thoracic spinal cord at the level of T7--T10. Her physical examination revealed paresthesia in both her feet, impaired balance on ambulation. She scored 6 on the Kurtzke expanded disability status scale.\[[@ref4]\] The score indicated her condition as requiring "a walking aid-cane, crutch, etc. To walk about 100 m with or without resting." Her functional assessment was performed by measuring her ambulatory status\[[@ref5]\] and QOL. The measures included the timed up and go for ambulatory status and fatigue severity scale to measure her fatigue levels, one of the major symptom affecting QOL in MS.\[[@ref6]\] Balance\[[@ref7]\] was tested by Berg balance scale and activities-specific balance confidence scale. Her QOL was evaluated using 29 item MS impact scale.\[[@ref8]\] While performing these tests and acknowledging her MS related concerns, certain "triggers" were identified. These included: Her increasing dependence on others for doing her daily chores; minimizing role as a family member; unrelieved psychological, social, and spiritual stress; concerns about dying process in MS; increasing financial stress, depression and/or suicidal ideation; and concerns about advancing symptoms. These concerns led to the evaluation of her palliative care needs through palliative outcome scale MS symptoms.\[[@ref9]\]

Interventions {#sec2-1}
-------------

Considering the global requirements of the patient a five-member palliative care team was made which included physiotherapist, psychologist, vocational therapist, a nurse, and a counselor. This protocol was based on previously published literature on MS.\[[@ref10][@ref11]\] Over the next 12 weeks, the patient and their family was informed of this kind of care. The five-member team assessed the patient and suggested ways to improve physical, emotional, psychological, financial, spiritual, and other problems within the financial constraints of the patient.

### Physiotherapeutic intervention {#sec3-1}

Weeks 1 through 4 consisted of lower extremity stretching exercises, followed by aerobic training completed by static cycling with least resistance. Initially, she limited her cycling time to 8 min based on her fatigue but increased cycling time to 20 min at the end of the 4-week session.

At the end of 4 weeks, she shifted on a treadmill to build her aerobic capacity. Her treadmill walking intensity was progressed using the 20-point rate of perceived exertion (RPE) scale. She was instructed to maintain his RPE between 11 and 13 on the scale.

The intervention was based on recommendations in literature, modified according to the goals of the patient who preferred a treatment emphasis on aerobic conditioning.\[[@ref12]\] Given a choice of varied techniques, the patient felt treadmill walking most closely reflected her past interests as a Zumba exerciser.

To reduce muscle fatigue while exercising, eccentric activity approach was adopted. The treadmill was adapted such that the patient was walking on a 3° decline surface. In addition, because she had balance challenges that made walking on a treadmill a little risky activity; hence, a customized body support system\[[@ref13]\] was used as a safety device. This was used during the entire training program, and she completed all sessions of the exercise program.

Balance retraining exercises were performed either in seated or standing in a corner with a chair placed in front of her. She was also given two sessions of Tai-chi per week.\[[@ref14]\] Emphasis was laid on improving static postural control during vestibular/visual challenges and facilitation of eye or head coordination.\[[@ref15]\]

For managing her bladder issues, pelvic floor strengthening exercises were taught.

At the 8^th^ week, a reassessment of her physical abilities was made, and her aerobic and progressive resistance training was redesigned accordingly. The physiotherapy sessions were given for 4 days/week.

### Cognitive rehabilitation {#sec3-2}

The patient expressed about her declining mental abilities and feeling of brain fog; hence, she was tested through standard neuropsychological tests for MS that is symbol digit modality test\[[@ref16]\] and Montreal cognitive assessment battery.\[[@ref17]\] She underwent two cognitive therapy sessions per week for the duration of 8 weeks. The sessions emphasized on improving her attention span, working memory, and executive functioning.

### Vocational therapist {#sec3-3}

Since the last relapse had affected her vision, hence, the vocational therapist advised her activities considering her physical abilities, her interests, and her visual limitations to undertake Zumba classes for elderlies, as for elderlies she need not use very tiring moves and this will address her financial issues to a certain extent. Moreover, this kind of engagement for 2 days a week will keep her psychosocial issues at bay.

### Nurse {#sec3-4}

A home nurse visit was arranged once per week to address any self-care issues by the patient and the caregivers.

### Counseling {#sec3-5}

Sessions were held every Sunday for 12 weeks.

RESULTS {#sec1-3}
=======

Apart from baseline evaluations, the tests were repeated at the end of 8^th^ week and 12^th^ week. The results of these evaluations are described in [Table 1](#T1){ref-type="table"}
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DISCUSSION {#sec1-4}
==========

The goal of the interventions was to provide our patient with the training strategies and supports, so as to facilitate a successful transition to independent living given the relatively new physical, medical, and psychological challenges associated with her diagnosis and last relapse of MS.

People with MS often have poor postural control, which makes them more susceptible to falls. Based on several studies of balance and gait in MS, it appears that the principal mechanisms underlying the observed changes are slowed somatosensory conduction and impaired central integration.\[[@ref18]\] Hence, balance retraining is an important domain to be managed in MS.

Physical activity results in improved overall QOL and sense of well-being in persons with neurodegenerative disorders like MS.\[[@ref19]\] Besides regular medications, physiotherapy is a mainstay to manage motor problems like spasticity in people with MS.\[[@ref20]\]

For cognitive rehabilitation, a lot of emphasis was put on cued mental practice or motor imagery of desired physical activities.\[[@ref21]\] This type of rehabilitation helps in increasing the spatial accuracy of the imagined movements. Motor imagery is a cognitive process in which a subject is asked to imagine oneself performing a movement without actually performing the movement and without even tensing the muscles. In other words, motor imagery requires the conscious activation of brain areas that are also involved in movement preparation and execution, accompanied by a voluntary inhibition of the actual movement.\[[@ref22]\] Motor imagery strategy also plays a vital role in fatigue management in MS patients.\[[@ref23]\]

Vocational training in the form of counseling and guidance according to the patients interest was provided. This helped her to choose a resource considering her physical limitations. Such kind of assistance is shown to be positively associated with employment outcomes in MS patients.\[[@ref24]\]

While palliative care in MS has some features in common with comprehensive MS care, which most of the physiotherapists working in this sector tend to provide to their patients at the earliest. However, palliative care can be differentiated from traditional MS physiotherapy care by its multifaceted approach, which includes not only traditional disease-symptom management but also improving overall QOL for the patient and the family; managing distressing symptoms; facilitating communication, assisting in decision-making along with advance care planning; and providing opportunities for personal growth throughout the entire disease course. Thus, a physiotherapist can play an important role in becoming a liaison between the patient and other health care providers for optimum patient care.

Furthermore, palliative care can be provided in all care settings (home, outpatient clinic, long-term care facility, hospital, or Intensive Care Unit). Since MS remains an incurable progressive disease, it is often associated with varying presentation of symptoms, disability, and losses of physical, psychological, and social role functioning over time. Hence, it is appropriate to offer a palliative care approach to MS patients and their families whenever their physical, psychosocial, and spiritual needs require such support.\[[@ref25]\] Moreover, a home based, patient-centered, and an interdisciplinary approach is more cost effective and tends to provide greater emotional, social, and psychological support to the patient.\[[@ref26]\]

Thus, a palliative care approach has much to offer the people in the advanced stages of neurodegenerative diseases.
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